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In the context of global fossil energy depletion and climate warming, each country 
must shoulder its historical responsibility and take part in the mission to conserve 
energy and reduce emissions. With China being the largest developing country in the 
world, its energy consumption and carbon emissions have been at the global forefront. 
To meet both the needs of the international community and China’s own economic 
development, as well as address increasingly scarce energy resources and ensuing 
environmental problems, it is imperative to implement a national strategy for energy 
conservation and efficiency. Traditionally, theory and policy research dealing with 
energy and environmental governance has focused on high pollution and high energy-
consuming industries, such as the steel and petrochemical industries. With the 
implementation of a new round of climate change conventions, the implementation of 
policies for energy conservation and emission reduction requires greater cooperation 
and mobilization within the industry sector. This paper selects one of the main 
industries of China's national economy—the textile industry, as the research object to 
promote a shift in perspective from high pollution and high energy-consuming 
industries to encompass all industries. Such a shift has important theoretical and 
practical implications for a national strategy for energy conservation and efficiency. 
A review of the existing literature shows firstly that the concept of energy 
efficiency is not unified. In particular, many measurement indices and methods are 
flawed, leading to an inability to accurately estimate the energy efficiency of the textile 
industry. Secondly, both domestic and foreign studies of energy efficiency are relatively 
narrow in scope. Lastly, few studies deal with China's textile industry agglomeration, 
taking into account both foreign trade and energy efficiency. Given this situation, we 
carried out a study to address all three of these aspects. We constructed a theoretical 
model for the Chinese textile industry agglomeration, taking into consideration the 
relationship between foreign trade and energy efficiency, and all relevant theoretical 
and empirical research to date. The main contents of this paper reflect the following: 















account this technological gap, we used Meta-frontier analysis to evaluate the energy 
efficiency of China's textile industry from 1995 to 2013 based on total factor 
productivity. We found that there were obvious regional differences in the total factor 
energy efficiency within China's textile industry，that is，with highest energy efficiency 
in the eastern region, followed by the central region, and lowest efficiency in the 
western region. 
(2) Use of a linear panel to analyze the relationship between industrial 
agglomeration and energy efficiency. We took into account different industrial 
agglomeration levels in China's textile industry, showing that the influence of industrial 
agglomeration on energy efficiency was variable. This was achieved by using a panel 
threshold regression model, which we extended into a nonlinear framework. In this 
framework, the level of textile industry agglomeration within China was measured 
using location quotient space, as well as other control variables. Thus, we treated 
industrial agglomeration level as a threshold variable in a double threshold regression 
model to determine the total factor energy efficiency of the Chinese textile industry. 
This allowed us to establish a relationship between energy efficiency and industrial 
agglomeration. We found that industrial agglomeration of China's textile industry has 
had a significant positive effect on energy efficiency. 
(3) Use of the Tobit model to analyze the influence of foreign trade on China's 
textile industry in terms of total factor energy efficiency. We suspected a two-way 
causal relationship between these factors, in which the endogeneity of foreign trade 
could bias our results. Therefore, a hybrid simultaneous equation system containing a 
Tobit model was constructed to address this endogeneity. Our results show that foreign 
trade has had a significant positive effect on the total factor energy efficiency of China's 
textile industry, mainly related to import and export. 
(4) Consideration of panel data for the textile industry from 28 Chinese provinces 
and cities from 1995 to 2013. An error correction model was used to analyze the 
relationship between industrial agglomeration and foreign trade. We found that there 
was evidence of long-term co-integration between textile industry agglomeration and 















error correction feedback mechanism between the industrial agglomeration and foreign 
trade. In the short term, this means that these two factors can deviate from equilibrium 
relationship，but an equilibrium state can be quickly recovered. 
(5) Consideration of technological progress in terms of both energy saving and its 
possible rebound effects. To improve the energy efficiency of the whole industry, it was 
necessary to take into account rebound effects on energy conservation. In this study, the 
asymmetric influence of energy price was added to the energy factor share equation as 
a constraint. Thus, we used simultaneous equations to calculate the share of capital and 
labor factor, set by the transcendental logarithm functions, and the share of energy 
factor reflecting the asymmetric energy price to measure the textile industry rebound 
effect. 
Thus, relationships among agglomeration level, foreign trade and energy 
efficiency were evaluated in this study to provide a clearer understanding of how to 
improve energy efficiency within China's textile industry. In this context, we put 
forward targeted policy recommendations based on our conclusions, outlining both 
limitations and future research directions. 
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